Detection of a systemic effect of malignancy in vivo by magnetic resonance imaging.
In animals bearing tumors prolongation of spin lattice relaxation time (T1) has been detected in vitro in organs not directly affected by the malignancy. This has been termed the "Systemic Effect." In this study the possible existence of such an effect in the liver, muscle and fat of humans with lymphoma has been investigated. In vivo T1 measurements were made using a low field strength (0.08 Tesla) magnetic resonance imager. The mean liver T1 for 19 lymphoma patients with normal liver histology was 206 ms, compared with a mean of 191 ms for 61 volunteers (p less than 0.0001). Among these patients prolongation of liver T1 was related to the extent of disease elsewhere in the body. For 23 patients with Hodgkin's disease (HD) examined at the time of diagnosis, liver T1 was significantly correlated with other known markers of disease extent or activity (alkaline phosphatase level, erythrocyte sedimentation rate and the presence of systemic symptoms). No such correlations were observed among 25 patients with non-Hodgkin's lymphoma (NHL). Muscle and fat T1 was measured in 26 patients with lymphoma, 14 patients with acute leukemia and 88 volunteers. Seven of the patients with lymphoma and 2 of those with leukemia had muscle T1 values above the range observed for volunteers. Similarly, 3 patients with lymphoma and 1 with leukemia had prolonged fat T1. These findings indicate that a systemic effect of malignancy on T1 is detectable in a proportion of humans with lymphoma or leukemia.